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The Africa Research in Sustainable Intensification for the Next Generation (Africa RISING) 
program consists of three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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Partners and their roles 
Name Country Role/responsibility 
Government Ministries & Entities Ghana Mali  
Ministry of Food and Agriculture (MOFA) √  Scaling-out SI technologies and establishment of R4D 
platforms 
Ghana Health Services (GHS) √  Household nutrition R4D with UDS and IITA 
Veterinary Services Division (VSD) √  Animal health and capacity building of community health 
workers 
Women in Agriculture Development (WAID) √  Nutrition education and food demonstrations 
Institute d’Economie Rurale (IER)  √ R4D on crops and livestock and capacity building 
Regional Direction of Agriculture in Sikasso (DRA-Sikasso)  √ Scaling-out provision of secondary data on socioeconomics 
Academic/National Research Institutions   
Animal Research Institute (ARI) √  R4D on livestock production (sheep and goats) with ILRI 
Crops Research Institute (CRI) √  Breeder seed of improved cereals and legumes 
Kwame Nkrumah University of Science and Technology (KNUST) √  Graduate student training and R4D on rural pig production 
Savanna Agricultural Research Institute (SARI) √  R4D on cereal-legume-veg. systems with IITA, ICRISAT, and 
WorldVeg 
Science and Technology Policy Research Institute (STEPRI) √  Policy and institutional research 
University for Development Studies (UDS) √  Graduate training and R4D on rural poultry and pig 
production 
Institut Polytechnique Rural de Formation et de Recherche Appliquée 
Katibougou 
 √  
International Research Institutions    
International Crops Research Institute for the Semi-arid Tropics 
(ICRISAT) 
√ √ Sorghum/millet-groundnut R4D with IITA and SARI 
International Food Policy Research Institute (IFPRI) √ √ Lead site selection, baseline survey, and monitoring and 
evaluation 




International Livestock Research Institute (ILRI) √ √ Lead R4D on ruminants in Ghana and natural resources 
governance in Mali 
International Water Management Institute (IWMI) √  Lead R4D on water management 
The World Vegetable Centre (WorldVeg) √ √ Lead on vegetable production 
Wageningen University and Research, The Netherlands (WUR) √ √ R4D on farming systems characterization and graduate 
training 
Nongovernmental Organizations    
Association Malienne d’Eveil et de Developpement Durable (AMEDD)  √ Scaling-out, capacity building, community mobilization, on-
farm research 
Centre d’Appui à l’Autopromotion pour le Developpement (CAAD)  √ Scaling-out, capacity building, community mobilization, on-
farm research 
Fédération Nationale pour l'Agriculture Biologique et Équitable 
(FENABE) 
 √ Scaling-out, capacity building, community mobilization, on-
farm research 
Le Groupe de Recherches d’Actions et d’Assistance pour le 
Développement Communautaire 
 √ Scaling-out, capacity building, community mobilization, on-
farm research 
Private organizations and Development Projects   
AMSIG Marketing Company (AMSIG) √  Linking farmers to markets 
Farm Radio International (FRI) √ √ Radio programs to disseminate technologies 
Food Security Through Cooperatives in Northern Ghana (FOSTERING) √  Promoting farmers' cooperatives and linking farmers to 
financial services 
Resilience in Northern Ghana Project (RING) √  Joint activities in nutrition and small ruminant production 









Implemented work and achievements on some activities mapped out against outputs and 
outcomes in the Phase 2 project logframe are reported for the period April to September 2017 
for the Africa RISING project in West Africa (Ghana and Mali).  
 
Research and development activities implemented during the reporting period aimed at 
achieving the following outputs: (1) research products for more productive, intensive, diverse, 
profitable, and resilient crop (cereals, legumes, and vegetables); livestock (sheep, goats, cattle, 
poultry, and pigs), and integrated crop‒livestock farming systems are identified and 
disseminated to farmers through development partners; (2) integrated management practices 
and innovations to improve and sustain productivity and ecosystems services of the soil, land, 
water, and vegetation resources are developed and disseminated with farmers and 
development partners in the intervention communities; (3) improved technologies, innovations, 
practices, and habits to increase production and consumption of safe diverse and more 
nutritious food for farm families, especially by women and children developed and disseminated 
in partnership with research and development partners; (4) enabling policies and institutional 
arrangements to increase participation of farm families, especially women and youth in the 
output and input markets and decision-making are advocated for implementation by national 
governments, policy makers, and development partners; and (5) options to expand accessibility 
of production assets and increase participation in household decision-making by disaggregated 
groups by gender; and knowledge sharing centers (physical structures) and learning alliances are 
developed within existing local and regional institutions. 
 
More than 50 agronomic studies were established in Community-based Technology Parks in 
both countries, and improved agronomic practices were demonstrated on more than 200 farms. 
Data collection on feed-health interventions for improved small ruminant production continued 
in Mali. A dossier was prepared to register two AflasafeR products with Ghana’s Environmental 
Protection Agency.  In Ghana, 10 agricultural policy documents were profiled, seven were 
reviewed and interviews were held with persons in key policy formulation and implementation 
positions. Potential partners (e.g., ADRA, Farm RADIO, and CRS) and farmers’ and women’s 
interest groups were identified to scale-out validated technologies and practices. Several 
strategies were used to promote knowledge sharing and dissemination among scaling actors. 
They included: (1) establishment of knowledge sharing and learning alliances among scaling 
actors at the community level; (2) the Community-based Technology Park approach initiated in 
Ghana and adapted in Mali; and (3) promotion of interest groups for specific technology or 
practice. 
 
Individual and group trainings were an integral part of the project activities during the reporting 
period. Nine graduate students who were jointly supervised by staff of Africa RISING and 
national or international universities were attached to the project for their dissertation 
research. A short course on "Gender Analysis in Agriculture" was organized in Ghana and Mali 
for 30 participants (24 male and 6 female).  
 
The IFPRI recruited Regional M&E Officer based in Mali resigned during the reporting period 
after only six months of employment. The position has been vacant since then. And it was not 
considered to fill it due to the uncertain funding situation. Funding for the next fiscal year is 
uncertain. Therefore, the Project Manager cautioned against the recruitment of new graduate 
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students and implementation of new activities, and requested the consolidation of previous 
activities to have solid data for recommendations and publications. 
 
There has been poor response from researchers of national and international institutions to 
complete a template for description of proven technologies developed by Africa RISING. The 
preparation of the country work plans took very long as partners were not used to the new 
template which requires more details than in the past. This led to delayed partner contracting 










































The United States Agency for International Development (USAID) is supporting multi-
stakeholder agricultural research projects to sustainably intensify key African farming systems as 
part of the US government’s ‘Feed the Future’ initiative to address global hunger and food 
security issues in sub-Saharan Africa (SSA). The International Institute of Tropical Agriculture 
(IITA) is the lead institute for developing and implementing the Sudan–Guinea Savanna zone 
project of Africa RISING. The project primarily focuses on the maize/rice–legume–vegetable–
livestock and sorghum/millet–legume–vegetable–livestock farming systems in the Guinea and 
Sudan savanna ecological zones of the West African region using northern Ghana and southern 
Mali, respectively, as representative implementation sites. Thus, technologies and practices 
developed from Africa RISING research at the project sites in Ghana and Mali to reduce poverty, 
food insecurity, and environmental degradation can also be used in other countries with similar 
biophysical and socioeconomic conditions within and outside the West African region—
providing international public goods. 
 
Phase 1 (1 October 2012–30 September 2016) of the USAID-funded Africa RISING project in 
West Africa (WA) was implemented in 25 intervention communities in northern Ghana and nine 
villages in the Bougouni and Koutiala districts of the Sikasso Region in southern Mali under the 
title “Sustainable Intensification of Key Farming Systems in the Guinea-Sudano-Sahelian Zone of 
West Africa”. Research activities under Phase 1 were organized around three research outputs 
(ROs), namely: (1) Situation analysis and program-wide synthesis (RO1); (2) Integrated SYSTEMS 
Improvement (RO2); and (3) Scaling and delivery (RO3). Capacity building and gender were 
cross-cutting. 
 
Phase 2 (1 October 2016–30 September 2021) of the WA project started in February 2017. The 
work plan is organized around 21 activities under 11 outputs to achieve four outcomes 
(Appendix 1). Implementation is being guided by achievements and lessons from Phase 1. There 
is, however, a shift in approach from Research-for-Development (R-4-D) in Phase 1 to Research-
in-Development (R-in-D) in Phase 2. 
 
Technological packages and/or practices validated in Phase 1 are being scaled out targeting 
agro-ecosystems and socioeconomic circumstances defined by five sustainable intensification 
(SI) domains: productivity, economic, environment, human condition, and social domains. 
Linkages are being established with research and development partners to undertake both 
generic and back-stopping research. The generic research aims at completing the loose ends of 
research on the SI innovations from Phase 1 plus any other emerging issues. The back-stopping 
research is addressing researchable issues emerging from the scaling-out of SI innovations with 
the development partners. 
 
The report presents progress on implementing activities listed under the various outputs in 
Appendix 1 for the period 1 April to 30 September 2017. The activities follow the numbering in 







2. Implemented work and achievements 
2.1 Outcome 1: Farmers and farming communities in the project 
area are practicing more productive, resilient, and profitable and 
sustainably intensified crop–livestock systems linked to markets 
Output 1.1: Research products for more productive, intensive, diverse, profitable , 
and resilient crop (cereals, legumes, and vegetables); livestock (sheep, goats, 
cattle, poultry, and pigs), and integrated crop‒livestock farming systems are 
identified and disseminated to farmers through development partners.  
 
Activity 1.1.1: Test and disseminate a combination of climate-smart crop varieties and 
agronomic practices to increase and sustain food and feed production 
 
Sub-activity GH111A: Test, disseminate, and adapt crop, livestock, and integrated crop‒-
livestock technologies and practices to increase and sustain productivity of smallholder crop‒
livestock farming systems. The IITA-led activity consists of three sub-sub activities in Ghana. 
 
Sub-sub activity GH111A-1701: Variety and planting density effects on grain and fodder yield 
and quality of groundnut. This trial is being jointly implemented by the Africa RISING and 
ICRISAT-led Groundnut Out-scaling projects. During the reporting period, it was established in 
10 Community-based Technology Parks in the three regions (Table 1). Thirty-one farmers were 
involved in the demonstration of seven groundnut varieties (Azivivi, Chinese, Manipinta, Obolo, 
Yenyawoso, Samnut 22 and Samnut 23) and plant spacing related technologies (Table 1). Data is 
currently being processed. 
 
Sub-sub-activity GH111A-1702: Leaf stripping to maximize food and feed yields from maize-
based cropping systems. The trial was established in 12 Technology Parks and demonstrated on 
75 farms in the three regions during the reporting period (Table 1). Data processing is ongoing. 
 
Sub-sub-activity GH111A-1703: Cowpea living mulch effect on weed control, soil properties, and 
maize yield. The trial was established in all Technology Parks and demonstrated on 79 farms in 
the three regions during the reporting period (Table 1). Data processing is ongoing. 
 
Table 1: Trials in community-based Technology Parks and number of farmers involved in on-
farm demonstration in Ghana. 
 Trials in Technology Park  Farmers1 








Groundnut variety and 
planting density 
4 4 2  12 (67) 12 (50) 7 (57) 
Cowpea living mulch 4 4 4  29 (38) 30 (57) 16 (63) 
Maize leaf stripping 4 4 4  29 (14) 30 (77) 20 (60) 
Total 12 12 10  70 72 43 
1Number in parentheses is percentage of female farmers. 
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Sub-activity GH111A-1704: Intensify and diversify irrigated smallholder vegetable production 
systems. The WorldVeg-led activity has two sub-sub activities in Ghana. Sub-sub activity 
GH111A-1704-1: Identification of varieties of vegetable species adapted to northern Ghana 
under rainfed and irrigation and Sub-sub activity GH111A-1704-2: Leaf and fruit production of 
vegetable varieties under different N regimes and irrigation systems.  During the reporting 
period, seed kits were prepared by WorldVeg in Mali and sent to Ghana for nursery planting. 
 
Sub-activity GH111A-1705: Climate Smart Village approach to mainstream climate variability in 
the promotion of sustainable intensification innovations.  This activity was led by ICRISAT in 
Ghana. No action was taken during the reporting period because the activity leader claims funds 
were not received. 
 
Sub-activity: GH111B-17: Finalize efficacy trials of Aflasafe products used in maize and 
groundnut and continuation of Aflasafe carry-over efficacy trials and registration of two Aflasafe 
products with Ghana Environmental Protection Agency for use in Ghana at scale. The IITA 
Aflasafe team leads this activity which has two sub-sub activities.  
 
Sub-sub activity GH111B-1701: Finalize efficacy trials of Aflasafe products used in maize and 
groundnut and continuation of Aflasafe carry over efficacy trials. A three-year experiment to 
determine the carry over potential of strains of Aflasafe GH01 and Aflasafe GH02 continued for 
the third year in the Northern Region of Ghana. The information will be used to determine the 
frequency of application of both Aflasafe GH01 and Aflasafe GH02. Data is being processed. 
 
Sub-sub activity GH111B-1702: Registration of two Aflasafe products with Ghana Environmental 
Protection Agency for use in Ghana at scale. Data from efficacy trials from 2015 and 2016 have 
been used to prepare a dossier for registration of the products. Approval is pending.  
 
A paper on “Prevalence of aflatoxin contamination in maize and groundnut in Ghana: Population 
structure, distribution, and toxigenicity of the causal agents” by Agbetiameh et al. (2017) was 
accepted for publication in the Journal of Plant Diseases. 
 
In Mali, five sub-activities were planned under this activity during the reporting period. 
Sub-activity MA1111-17: Profitability and gender analysis of vegetable monocropping and 
intercropping. Data collection was completed during the reporting period. Data analysis is 
ongoing. 
 
Sub-activity MA1112-17: Development of crop simulation models using different fertility sources 
and climate model outputs to improve the productivity of sorghum. Trials were established in 
the Technology Parks in Bougouni and Koutiala. Data collection is ongoing. 
 
Sub-activity MA1113-17: Improving efficiency of compost processing for soil fertility 
management under cereal cropping system. Different types of compost were prepared. A trial 
to evaluate the effect of different manure application rates on sorghum grain production was 
established. Data collection is in progress. 
 
Sub-activity MA1114-17: Cost-benefit analysis of fertilizer treatments for sorghum production. A 
database was established and is ready for uploading on Dataverse. A report on different options 
for sorghum production is being prepared. 
9 
 
Sub-activity MA1115-17: Promoting high yielding hybrids and dual/multipurpose sorghum for 
crop-livestock integration and income generation in Sikasso Region. A total of 62 trials on dual-
purpose and hybrid sorghum were established in the Technology Parks and on farmers' fields in 
Bougouni and Koutiala. Data collection was in progress at the time of reporting. 
 
Activity 1.1.2: Test and disseminate a combination of improved breeds, housing, feeding, 
health, and breeding practices to intensify rearing of livestock (sheep, goat, pig, and poultry) 
for meat, egg, and milk production 
 
Sub-activity GH112-17: Building capacity of smallholders in small ruminant production. The 
livestock, nutrition, and vegetable activities were initially integrated under a “nutrition-sensitive 
agriculture” activity protocol under the leadership of ILRI as recommended by the Phase 1 
evaluation team. Due to drastic budget cuts, the integrated activity protocol was put on hold. 
Separate livestock (Sub-activity GH122-17), nutrition (Sub-activity GH211-17), and vegetable 
(Sub-activity GH111A-1704) protocols were developed during the reporting period. The aim was 
to continue activities started in Phase 1 to collect additional data and/or analyze and publish 
existing data. 
 
The revised livestock activity protocol is guided by three research questions: What is the effect 
of groundnut variety and plant spacing on nutritional quality of groundnut haulms and sheep 
performance? Does maize stripping affect the nutritional quality of the stover? Does building 
the capacity of community based animal health workers lead to reduction in mortality of sheep 
and goat flock in the community? 
 
Two papers based on Phase 1 research results were published in peer reviewed journals (Konlan 
et al. 2017 a and b).  
 
Sub-activity MA1121-17: Feed-health interventions for improved small ruminant production. 
Data collection continued on sheep and goat flocks of 20 selected households each in Sirakele 
(feed and health) and Zanzoni (control). Body weight changes, manure production, and flock 
dynamics (birth, death, sale, purchase, and giving out of animals as gifts and caretaking) were 
recorded. Analysis of data collected during the period August 2016 to February 2017 was 
started. 
 
Sub-activity MA1122-17: Test and disseminate techniques for upgrading poor forages to 
enhance livestock feeding during the dry season. A survey was completed in four villages in 
Bougouni. Data analysis is ongoing. 
 
Sub-activity MA1123-17: Sheep fattening to reduce poverty and food insecurity for women 
farmers. A survey was completed in four villages in Bougouni. Data analysis is ongoing. 
 
Activity 1.1.3: Test and disseminate integrated crop–livestock–soil and agroforestry systems 
to increase and sustain productivity and reduce risk 
 
There was no sub-activity in the Ghana work plan for 2017, but there were two sub-activities in 




Sub-activity MA1131-17: Multi-criteria assessment and trade-off analysis of tested crop-
livestock technology options at farm level, leading to options that are tailored to farmer 
contexts. A PhD student registered at WUR completed a dissertation research proposal on 
“Multi-criteria assessment and trade-off analysis of tested crop‒-livestock technology options at 
farm level, leading to options that are tailored to farmer contexts”. Collection of household 
information was started. 
 
Sub-activity MA1132-17: Scaling out Climate Information Services (CIS) use through the 
Participatory Integrated Climate Services for Agriculture (PICSA) approach to developing 
Climate-Smart Villages (CSV) in the Africa RISING site of Bougouni. A training manual on the 
PICSA approach was developed. It was used to train 19 extension agents and 200 farmers to 
scale out climate information to CSVs in the Africa RISING site of Bougouni. 
Output 1.2: Integrated management practices and innovations to improve and 
sustain productivity and ecosystems services of the soil, land, water, and 
vegetation resources are developed and disseminated with farmers and 
development partners in the intervention communities 
Activity 1.2.1: Test and disseminate land, soil, and integrated land‒soil technologies and 
practices to improve and sustain productivity and ecosystems services at the farm and 
landscape/watershed levels 
 
The CIAT-led sub-activity in Ghana (Sub-activity GH121-17: Roll out soil and water conservation 
measures in selected farming systems to demonstrate their role towards in situ moisture 
capture and storage, erosion reduction, and climate risk adaptation) had two sub-sub activities. 
 
Sub-sub activity GH121-1701: Roll out and scale out soil and water conservation measures in 
selected farming systems to demonstrate their role towards in-situ moisture capture and 
storage, erosion reduction, nutrient movements, and climate risk adaptation. A study to roll out 
soil and water conservation measures in selected farming systems to demonstrate their role 
towards in situ moisture capture and storage, erosion reduction, and climate risk adaptation 
was initiated. The intended intervention practices included tied ridges, contour farming, and 
contour ridges accompanied with dual-purpose cover crops such as cowpeas or soybeans within 
maize systems.  Soil losses are being monitored with a calibrated soil runoff detector, climatic 
variables (rainfall, air temperature, wind speed, and relative humidity); soil moisture, and 
infiltration rates are being monitored. A training manual has been developed to train extension 
workers and selected lead farmers from Bonia and Nyangua communities. 
 
Sub-sub activity GH121-170: Conduct cost-benefit analysis coupled with farmers’ perceptions on 
gender and labor demands associated with soil and water conservation measures in farming 
systems. A survey tool was developed to collect data for the cost‒benefit analysis during the 
reporting period. 
 
In Mali, ICRISAT led four sub-activities.  
 
Sub-activity MA1211-17: Investigate the impact of land and water management practices 
overtime on the productivity and economic benefits of cereal crops (sorghum and maize) in 
different agroecologies. Data collection continued in a trial established in 2015. 
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Sub-activity MA1212-17: Evaluating land ownership and technology adoption: Evidence from 
Southern Mali using Africa RISING data base. This activity was not implemented because the 
activity leader had left ICRISAT. 
 
Sub-activity MA1213-17: Improving crop livestock productivity and household income through 
the use of contour bunding and agroforestry options. A trial to improve crop and livestock 
production and household income through the use of contour bunding and agroforestry options 
was initiated. Tree species, mostly Gliricidia, were planted and an agronomic trial to assess the 
impact of contour bunding on the trees as well as cereal and cotton production were 
established on-farm. Data collection is ongoing. 
 
Sub-activity MA1214-17: Runoff and erosion measurement from field to watershed scale under 
various land management practices. On-farm trials were established to measure runoff, erosion, 
and soil moisture from field to watershed scale under various land management practices, i.e., 
contour bunding with trees and without contour bunding. Data collection is in progress. 
 
Activity 1.2.2: Test and promote water management technologies and practices to increase 
water productivity in the small-scale crop‒livestock farming systems under rainfed and 
irrigated conditions 
 
The IWMI-led sub-activity in Ghana (Sub-activity GH1122-17: Research after agricultural water 
management under rainfed and irrigation conditions to improve water productivity in integrated 
crop-livestock systems of northern Ghana) has two sub-sub activities. There was no sub-activity 
in the Mali work plan for 2017. 
 
Sub-sub activity GH122-1701: Analysis of dry spell incidence in cereal-legume cropping systems. 
During the reporting period, the dry spell analysis which started in Phase 1 focusing on a 90-day 
maize crop for nine rain gauge sites in the Northern region and for six crops using rainfall data 
from Navrongo in the Upper East Region continued.  In Phase 2, the analysis is being expanded 
to integrate crop yield response towards dry spells.   
 
Sub-sub-activity GH122-1701: Determining appropriate water scheduling methods for enhanced 
crop and water productivity in dry season vegetable production. This activity will start during the 
dry season. 
 
Activity 1.2.3: Test and promote integrated soil fertility and integrated pest management 
technologies and practices to increase and sustain productivity and reduce risk  
 
There were no sub-activities in the Ghana and Mali work plans for 2017 for this activity. 
Output 1.3: Labor-saving and gender-sensitive technologies in target areas to 
reduce drudgery while increasing labor efficiency in the production cycle 
delivered 
Activity 1.3.1: Train local partners on appropriate use of drudgery reducing technology delivery, 
and Activity 1.3.2: Introduce, test, and adapt existing pre-harvest small-scale mechanization 
options to farmers and partners in the intervention communities. There were no sub-activities in 
the Ghana and Mali work plans for 2017 for these activities. 
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2.2 Outcome 2: More farmers and farm families are adopting 
technologies and practices to improve nutrition, food and feed 
safety, postharvest handling, and value addition 
Output 2.1: Improved technologies, innovations, practices, and habits to increase 
production and consumption of safe diverse and more nutritious food for farm 
families, especially by women and children, developed and disseminated in 
partnership with research and development partners. 
 
Activity 2.1.1: Train farm families, especially women, to produce and consume diverse and 
more nutritious food 
 
Sub-activity GH211-17: Evaluation of nutrition sensitive agriculture. This activity was originally 
planned to integrate the livestock, nutrition, and vegetable activities as recommended by the 
Phase 1 evaluation team. Due to drastic budget cuts during the reporting period, the integrated 
activity protocol was put on hold. Separate activity protocols were developed for the livestock 
(Sub-activity GH122-17) and vegetable (Sub-activity GH111A-1704.) components.  
 
The revised nutrition activity protocol aims to continue with activities started in Phase 1. It 
focuses on the effect of nutrition education through positive deviance approach with nutrition 
education based on behavior change communication strategies, and how it affects the 
consumption of nutrient-dense foods, infant and young child feeding, and child growth. 
 
Sub-activity GH211-1701: Behavior change communication training in complementary feeding 
practices and child growth. Data from an end line survey of a nutrition education package in the 
Northern Region of Ghana was analyzed and reported by the Community Nutrition Department 
of the University for Development Studies. The community based nutrition education 
intervention was evaluated using a pre- and post-test study design. It involved repeated cross-
sectional baseline survey (December 2014) and end line survey (January 2017) conducted in the 
same communities. The package consisted of a number of complementing strategies, including: 
(1) education and counseling of mothers at growth monitoring sessions and during monthly 
home visits, (2) training community based nutrition counselors, and (3) community sensitization 
meetings. 
 
The intervention was evaluated using pre- and post-test study design. This involved repeated 
cross-sectional baseline survey (December 2014) and end line survey (January 2017) conducted 
in the same communities. The procedure for the selection of the study participants had earlier 
been reported elsewhere (Saaka and Mutaru 2013) but briefly; all the 25 IITA Program 
communities located in five districts served as the intervention communities. The same number 
of comparison communities was selected from each of the five-program districts using a 
stratified, two-stage probability proportional to size sampling procedure within each of the five 
districts. In each cluster, a complete list of all households was compiled and systematic random 
sampling used in selecting study households. 
 
A quasi experimental study design was used to evaluate the impact of the intervention because 
though it was used to estimate the impact of the intervention, there was no random assignment 
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of the study communities. The study population comprised mothers/primary caregivers and 
their children in the 25 intervention communities located in five districts of the Africa RISING 
project in northern Ghana. The same number of comparison communities was selected from 
each of the five districts using a stratified, two-stage probability proportional to size sampling 
procedure within each of the five districts. The same clusters were used in the baseline and 
follow-up surveys. 
 
The study involved 720 children aged 6–36 months (360 from either intervention or comparison 
group), providing the statistical power to detect an 8-percentage point difference in the 
prevalence of stunting, and a 0.2 z-score difference in the mean height-for-age Z-score (HAZ). 
Data analysis was done using SPSS version 22.0 with the complex survey module.  Difference-in-
difference (DID) analysis was performed to assess impacts on child outcomes. 
 
Mean and percentage changes in anthropometric outcomes within intervention and comparison 
areas from baseline to end line are shown in Table 2. Whereas the prevalence of stunting 
decreased by 4.7% from baseline to end line in the intervention group, it increased by 2.7% in 
the comparison group. The reduction in the prevalence of acute undernutrition was similar 
within each study group. 
 
Table 2: Mean and percentage changes in anthropometric outcomes within intervention and 
comparison areas from baseline to end line. 








HAZ (Mean ± 
SD) 
–0.80 ± 1.32 –0.83 ± 
1.17 





–0.95 ± 1.00 –1.01 ± 
1.01 





–0.72 ± 1.11 –0.81 ± 
1.15 




(HAZ < –2)  
16.6 11.5 11.9 14.2 –4.7*** 2.7**** 
% wasted 
(WHZ < –2)  
10.4 11.5 6.1 7.2 –4.3 –4.3 
% 
underweight 
(WAZ < –2)  
15.4 14.4 10.8 12.2 –4.6 –2.2 
***P < 0.001; ***P < 0.0001 
 
Table 3 shows the pattern of stunted growth among a cohort of children in the intervention and 
comparison communities. The cohort comprised a group of children who were 6–18 months old 
at the time of the baseline and 24–36 at end line (that is after 18 months of intervention). The 
prevalence of stunting decreased by 0.8 percentage points and 2.3 percentage points in the 
comparison and intervention communities respectively. It can be deduced from this evidence 
that something favorably happened to the children living in the intervention communities that 
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prevented many of them from becoming stunted as they aged, an indication that the 
intervention package may have led to the greater reduction in stunting.  
 
The difference-in-difference (DID) analysis comparing the changes over time for eligible 
intervention households and the comparison households indicated a significant reduction in 
chronic undernutrition (Table 4). The results at end line showed that a mean height-for-age Z-
score (HAZ) of children aged 6–36 months in the intervention communities was 0.08 Z-scores 
higher than that of their counterparts in the comparison areas. The intervention impacted 
positively by increasing the height for age z-score by 0.05 standard deviation and reduced the 
incidence of stunting by 7.4 percentage points. Overall, the evidence presented indicated that 
the nutrition education intervention package was successful in reducing child stunting. 
 
Table 3: Age trajectory of stunting among 6–36 months old: comparison of children in 
intervention and comparison communities.  
Survey period   
 
Survey period Baseline End line   






Control 13.4 12.6 –0.8 
Intervention 13.3 11 –2.3 
Difference between study 
arms 
    –1.5**** 
****P < 0.0001 
 
Table 4: Mean and percentage changes in anthropometric outcomes between intervention (IN) 







IN COM Difference IN COM Difference DID 


































(HAZ < –2) 
16.6 11.5 5.1 11.9 14.2 –2.3 –
7.4**** 
% wasted 
(WHZ < –2) 
10.4 11.5 –1.1 6.1 7.2 –1.1 0 
% 
underweight 
(WAZ < –2) 
15.4 14.4 1 10.8 12.2 –1.4 –
2.4**** 




Two papers were published in pee- reviewed journals. The first paper (Mahama et al. 2017a). 
evaluated maternal dietary intake and how it relates to the nutritional status of pregnant 
women belonging to different socioeconomic conditions in Northern Ghana because 
information regarding how dietary diversity is related to haematological status of the pregnant 
women in rural areas in the regions is limited. This study was cross-sectional in design involving 
400 pregnant women. Mid upper arm circumference (MUAC) and anaemia status were used to 
assess the nutritional status of pregnant women. The mean dietary diversity score (DDS) of the 
study population from ten food groups was 4.2 ± 1.5 (95% CI: 4.08 to 4.37). Of the 400 women, 
46.1% (95% CI: 40.0 to 52.2) met the new minimum dietary diversity for women (MDD-W). The 
mean haemoglobin concentration among the pregnant women studied was 10.1 g/dl ± 1.40 
(95% CI: 9.8 to 10.3). The independent predictors of haemoglobin concentration were maternal 
educational attainment, gestational age, frequency of antenatal care (ANC) attendance, number 
of under-five children in the household, size of MUAC and maternal height.  It was concluded 
that irrespective of the socioeconomic status, women minimum dietary diversity (MDD-W) was 
not associated with anaemia among pregnant women resident in the rural areas of Northern 
Ghana.   
 
The second paper (Mahama et al. 2017) evaluated the magnitude, determinants of household 
food insecurity (HFI), and how it relates to the nutritional status of pregnant women in the 
intervention communities of the Africa RISING project in Northern Ghana. The prevalence of 
moderate and severe household hunger was 25.9% (95% CI: 19.0–34.3) and 6.8% (95% CI: 4.2–
10.9), respectively. The independent predictors of maternal thinness were region of residence, 
gestational age, and maternal age. Compared to women in the first trimester, women in the 
third trimester were 2.2 times more likely to be underweight (AOR = 2.19, CI: 1.02, 4.70). 
Women who were under 20 years of age were 11.9 times more likely to be thin compared to 
women aged more than 35 years (AOR = 11.97, CI: 2.55, 5.67). The results showed that food 
insecurity was highly prevalent but it was not associated with maternal thinness of pregnant 
women. The risk of maternal thinness increased as the gestational age increased and this has a 
great potential of adversely influencing pregnancy outcomes and overall quality of life.   
 
Sub-activity MA2211-17: Evaluation of nutrition-sensitive agriculture in Mali. As in Ghana, this 
integrated sub-activity in Mali was replaced with separate activity protocols for the livestock, 
nutrition, and vegetable components due to severe budget cuts during the reporting period. 
 
A skype meeting was held in May to agree on study design and implementation plan. A 
reconnaissance visit was organized by WorldVeg during which four communities in Koutiala 
District (including Konina, Konseguela, Bobola Zangassop, and N’Togonasso) were selected as 
potential intervention and control communities. A baseline survey instrument was developed. 
Hundred households were selected as beneficiaries (81% women), and 7640 were selected as 










Activity 2.1.2: Use nutrition focused activities as an entry point for greater involvement of 
younger women and the youth in the production and consumption of diverse and more 
nutritious foods  
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 2.2: Postharvest technologies and practices to provide options for  the 
food and feed sectors are tested and disseminated to farmers, through 
researchers, extension staff, and development partners. 
Activity 2.2.1: Introduce, evaluate, adapt, and disseminate existing postharvest technologies 
and practices 
 
Sub-activity GH221-17: Reducing postharvest losses in stored grains of cereals and legumes. Two 
sub-sub activities were led by IITA during the reporting period: Sub-sub activity GH221-1701: 
Exploring willingness to pay for small-scale maize shelling machines, and Sub-sub activity 
GH221-1702: Evaluate and demonstrate options to reduce postharvest losses in stored cereal 
and legumes including on-farm comparison and demonstration of driers and silos.  None of the 
activities were implemented due to funding uncertainties during the reporting period.  
 
There was no sub-activity in the Mali work plan for 2017. 
 
Activity 2.2.2: Build capacity of farm families to reduce postharvest losses  
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
 
2.3 Outcome 3: Farmers and other value chain actors have 
greater and equitable access to production assets and markets 
(input and output) through enabling institutions and policies 
Output 3.1: Enabling policies and institutional arrangements to increase 
participation of farm families, especially women and youth, in the output and 
input markets and decision-making are advocated for implementation by national 
governments, policy makers, and development partners. 
 
Activity 3.1.1: Review existing policies and institutional arrangements affecting equitable 
access to production assets and markets 
 
Sub-activity GH311-17: Review and compile gaps and dysfunctionality in sustainable 
intensification (SI) policies and institutions (norms, rules, and practices) of SI at target areas and 
enhance farmer access to credit and markets.  Two sub-sub activities were planned in Ghana. 
 
Sub-sub-activity GH311-1701: Review and compile gaps and dysfunctionality in SI policies and 
institutions (norms, rules, and practices) of SI at target area. This activity was led by CSIR-STEPRI. 
It was guided by the following research questions: What SI policies exist in the current national 
agricultural policy document, what are the gaps and dysfunctionalities; and what institutional 
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conditions (norms, rules, and practices) exist in the target areas, input and output markets, and 
how do these contexts influence households/farmers adoption of SI packages? During the 
reporting period, the research team of CSIR-STEPRI engaged in two main activities with the aim 
of: (1) identifying SI gaps and/or dysfunctionalities in existing agricultural policies and programs 
in Ghana; and (2) mapping and assessing stakeholder interests in scaling up proven SI 
technologies and practices of Africa RISING. 
 
So far, 10 current agricultural policy documents in Ghana have been profiled. Seven of the policy 
documents have been reviewed, and interviews conducted with eight persons in key policy 
formulation and implementation positions. Eight ongoing agricultural programs were profiled, 
five have been reviewed and interviews conducted with five persons involved with program 
coordination and/or implementation. A total of 12 organizations and/or projects (as 
stakeholders) were identified and the content of their project activities have been reviewed to 
understand their interests in SI issues and the extent of their influence to adopt and scale-up 
Africa RISING proven technologies and practices. Ten interviews have been conducted with 
different project directors or coordinators to draw more insights on their activities in the 
agricultural sector and interests in SI approaches. 
 
Preliminary analysis of the data collected suggests that: (1) generally, agricultural policies tend 
to focus more on the genetic component of SI (e.g., higher yields, improved nutrition, resilience 
to climate change, etc.). All the policies have gaps on socioeconomic component of SI. For 
instance, clear strategies for input and output market access and provision of institutional 
arrangements for effective functioning of value chains are absent or not explicit in the policy 
implementation action plans. The reviewed agricultural programs are mostly being implemented 
by development partners (through international organizations). Each program addresses a 
specific component of SI depending on its core objectives. However, a few have a tendency of 
formulating interventions that draw in bits and pieces of all three components of SI at the same 
time. For example, an agriculture program could be creating sustainable livelihoods and building 
human capital, introducing high-yielding varieties, and teaching farmers to practice conservation 
agriculture, but could be lacking in creating access to markets.  
 
A journal article on, “Sustainable intensification gaps in agricultural policies and programs in 
Ghana: an exploratory study” is being drafted. 
 
Sub-activity GH311-1702: Enhancing farmer access to credit and markets. The FOSTERING-led 
activity was guided by three research questions: Does access to credit contribute to adoption of 
the technologies promoted by Africa RISING? What factors influence farmers’ decisions on loan 
allocations? What factors influence the demand for credit? What is the role of farmer-based 
organizations in farmers’ access to credit? 
 
The team reviewed existing literature and outlined a case study to ascertain whether access to 
finance and market would influence adoption of the technologies promoted by the project. 
Treatments being compared are: (1) Africa RISING intervention households that have received 
credit only; (2) credit and financial literacy training; and (3) Africa RISING intervention 
households with neither credit nor financial training (control). Data analysis is ongoing. 
 
Sub-activity MA3111-17: Literature review of existing policies and institutional arrangements 
affecting access to production assets and markets. Literature review was started. Data collection 
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from policy makers on existing policies and institutional arrangements that affect access to 
production assets and markets is underway. An MSc student of the University of Mandé Bukari 
has been attached to the activity. The title of his dissertation research is: Socioeconomic study 
of the access of women and youth to markets in the Koutiala area in southern Mali. 
 
Activity 3.1.2: Assess the level of inclusiveness of women and the youth along crop and 
livestock value chains 
 
Sub-activity MA 3212-17: Identifying constraints and opportunities for improving access to 
markets for women and youth in Bougouni and Koutiala districts. Women and youth actively 
participate in production activities and contribute to the improvement of household incomes. 
Yet, their access to markets for inputs including improved seed and fertilizers, and access to 
markets for cattle, chicken, and cotton is constrained by sociocultural factors. With little data on 
constraints and opportunities for improving access to markets for women and youth, Moussa 
Sanogo, a male graduate student at the University of Mandé Bukari in Mali, is implementing this 
research. Data collection is ongoing. 
 
Activity 3.1.3: Advocate enabling policies and institutional arrangements to increase 
participation of farm families, especially women and youth, in the output and input markets 
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 3.2. Options to expand accessibility of production assets and increase 
participation in household decision-making by disaggregated groups by gender 
Activity 3.2.1 Identify constraints to and opportunities for increasing women and youth access 
to production assets in the target area 
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
2.4 Outcome 4: Effective partnerships are built with farmers, 
local communities, and research and development partners in 
the private and public sectors to ensure delivery and uptake at 
scale of SI, technologies, innovations, and practices 
Output 4.1: Alliances and effective partnerships developed between farmers, local 
communities, and research and development agents in the public and private 
sectors to enable the release, dissemination, and adoption of proven technologies 
and practices to scale 
Activity 4.1.1: Conduct cost‒benefit and gender analysis coupled with other socioeconomic 
analyses to identify and quantify adoption constraints and opportunities for different farmer 
contexts  
 





Cost–benefit analysis of cereal–legume strip-cropping 
In Ghana, cost benefit analysis was conducted on cowpea grown with starter nitrogen (0, 15, 
and 30 kg N/ha). The analysis considered both grain and fodder yields. Cost constituted labor, 
seed, fertilizer, insecticide, and draft power.  
 
The net income from only grain and grain with fodder yields showed significant response to 
variety and nitrogen fertilizer rate in 2013 and 2014 seasons in both the Guinea and Sudan 
savanna zones. The Padi-Tuya variety had the higher net income from grain only and grain with 
fodder in both zones than the Apagbaala variety. Similarly, nitrogen fertilization increased net 
income from grain only and grain and fodder than when no fertilizer was applied to cowpea. The 
application of nitrogen fertilizer above 15 kg N/ha increased net income from grain only in 2013, 
and from grain with fodder in the 2014 season in the Sudan savanna zone. Generally, net 
income was correlated with both grain and fodder yields (r = 0.90; P < 0.001). 
 
Farmers' assessment of maize-legume strip cropping (i.e., two rows of maize and two rows of 
cowpea and two rows of maize and four rows of cowpea, versus their traditional practice) was 
studied in Zanko in the Upper West, Nyangua in the Upper East, and Tibali in the Northern 
region communities. Male and female groups of farmers were interviewed in each community. 
The technologies were assessed from eight dimensions—grain yield, net financial return, risk, 
drudgery, cash requirement, labor requirement, affordability, and availability. 
 
Farmers across the three regions attributed higher net income and higher crop yields with 
maize‒-cowpea strip cropping as compared to the traditional practices (sole cropping of maize 
or cowpea). The assessments were similar across gender dimensions. However, there were 
visible differences between men and women with respect to the risk and drudgery dimensions. 
Women attached more risk to the new practice as compared to men. However, women were 
less concerned on the drudgery aspect of the new practice than men. They found the two new 
practices less tiresome than their traditional practice, while men's scoring showed the opposite. 
Both men and women considered that the new practices were associated with more labor and 
cash requirements than their traditional practice. 
 
Adoption and impacts of sustainable intensification practices in Ghana 
During the reporting period, a paper on "Adoption and impacts of sustainable intensification 
practices in Ghana" was finalized and published (Bekele et al. 2017). This study analyzed the 
adoption and impacts of sustainable intensification practices (SIPs) using a dataset from Ghana. 
A multivariate probit (MVP) model was estimated to assess the adoption of multiple SIPs. 
Moreover, a multivalued semi-parametric treatment effect (MVTE) model was used to estimate 
the effects of adopting multiple SIPs on maize productivity. The MVP model results showed, 
among others, that access to market, capital, and information/knowledge would enhance the 
adoption of SIPs. The MVTE model results showed that a higher number of SIPs was associated 
with higher productivity which was more visible when commercial inputs were used in 
combination with cultural practices. The results implied that good rural infrastructure and 
agricultural services such as rural road network, village-level input delivery system, input credit, 
and multiple information/knowledge sharing approach (instead of the conventional singular 
formal information/knowledge sharing approach) could enhance adoption. Additionally, it 
suggested that promoting an integrated use of technologies, instead of a single technology, 




Activity 4.1.2: Map and assess relevant stakeholders to establish dialogue for the exploration 
of mutual synergies for scaling delivery of validated technologies 
 
Sub-activity GH4123-17: Promote partnerships for large-scale delivery of technologies/practices. 
This is an IITA-led sub-activity in Ghana with four sub-sub activities. 
 
Sub-sub activity GH4123-1701: Promote multi-stakeholder partnerships for technology 
development and dissemination. Mapping of potential research and development partners for 
engaging in Phase 2 of the WA project which started in Phase 1 continued. Potential partners 
identified were visited to discuss partnership arrangements for scaling-out/up technologies. For 
example, meetings were held with ADRA to scale out technologies related to the maize‒legume 
and Guinea fowl value chains. Similarly, more than three meetings were held with Farm Radio to 
discuss joint technology delivery activities. Farm Radio drafted a proposal which could not be 
funded. A skype discussion on joint delivery was recently held with Catholic Relief Services in 
Ghana and Mali. 
 
Mobilization, sensitization, and documentation of beneficiary households in the intervention 
communities which started during Phase 1 continued in all the regions. The existing list of 
beneficiary households in each community was updated and geo-referenced. New beneficiary 
households were enlisted. Community based organizations, women's interest groups, and youth 
associations in each community were documented. The partners and interest groups were used 
to identify and disseminate validated technologies and practices, promote knowledge sharing 
and dissemination, and establish knowledge-sharing and learning alliances among scaling actors. 
  
Sub-sub activity GH4123-1702: Identify and describe validated technologies. A technology 
description template was circulated by the Chief Scientist to activity leaders to describe their 
validated technologies from Phase 1 research. The response so far has been poor. Most of the 
completed templates lacked data to support the proposed technology.  Draft technology 
description templates were reviewed by the Chief Scientist and returned to the activity leaders 
for revision.  
 
Activity 4.1.3: Leverage/link and integrate (engagement and outreach) with existent initiatives 
including government extension systems to support and encourage the delivery pathways 
 
Sub-sub activity GH4123-1703: Scale-out validated technologies with multiple partners. In 
Ghana, validated technologies in the Guinea fowl and maize‒-legume (cowpea, soybean, and 
groundnut) rotations and intercropping were to be disseminated under the leadership of ADRA. 
Discussions were also held with Farm Radio to establish partnership for scaling out the 
technologies. However, this was not possible because the partners did not have funds to scale-
out technologies to more than 10 000 households. Partnerships have been established with 
women's interest groups in the intervention communities to disseminate improved 
technologies. Table 5 shows the list of women's interest groups assisting with technology 







Table 5: Women's interest group scaling out maize and cowpea technologies in the Upper West 
Region of Ghana. 
District Community Name of women's group 
Wa West Zanko Tuurosung 
 Siriyiri Sunbaala 
 Nyagli Kandabangye 
 Guo Nuoreyen 
 Passe Sundiata 
   
Nadowli Nator Douri Tinyogtata 
 Goli Serebalang 
 Goriyiri Nuutaa Suug 
 Gyilli Kanyirinsoma 
   
Wa East Loggu Maize Women's  
 
Output 4.2: Gender-sensitive decision support tools to assess technology 
associated risks and opportunities are available for use by project partners 
Activity 4.2.1: Identify and communicate gender-sensitive decision support tools in the 
context of different farm typologies  
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 4.3: An updated framework for monitoring technology adoption to be 
used by the project team and scaling partners available and accessible  
 
Activity 4.3.1: Monitor and report technologies and their associated beneficiaries or farmers 
exposed to the innovations using the tools developed by IFPRI; and Activity 4.3.2: Make these 
reports available on the Africa RISING repositories 
 
For the two activities, there were no sub-activities in the Ghana and Mali work plans for 2017. 
 
Output 4.4: Knowledge sharing centers (physical structures) and learning 
alliances are developed within existing local and regional institutions 
Activity 4.4.1: Establish knowledge-sharing and learning alliances among scaling actors 
 
Sub-activity GH4123-1704: Promote knowledge sharing for dissemination of technologies. This 
IITA-led activity used several strategies to promote knowledge sharing and dissemination among 
scaling actors. They included: (1) establishment of knowledge sharing and learning alliances 
among scaling actors at the community level; (2) the Community-based Technology Park 
approach initiated in Ghana and adapted in Mali; and (3) promotion of interest groups for 
specific technology or practice. 
 
For example, in the Upper West Region, the project team worked with women's groups 
interested in maize and cowpea production during the reporting period (Table 5). Project staff 
22 
 
trained group members in good agronomic practices. The groups were given inputs (maize and 
cowpea seeds and fertilizer) for production during the cropping season which is paid back in 
kind after harvest. Group members met regularly to exchange knowledge among themselves. 
They also shared their knowledge with non-group members.  
 
Sub-activity MA4411-17: Operation of four technology parks as hubs for research and 
dissemination in Bougouni and Koutiala. In Mali, biophysical data is being collected in the 
Technology Parks. The following technologies are being tested and demonstrated in the four 
technology parks: effects of different fertilizer options on sorghum; dual-purpose sorghum 
variety; improved varieties of groundnut and cowpea; contour bunding associated with 






































3. Capacity building  
Individual and group trainings were an integral part of the project activities during the reporting 
period. Nine graduate students jointly supervised by staff of Africa RISING and national or 
international universities were attached to the project for their dissertation research during the 
reporting period (Appendix 2).  In Mali, two students (Kaba Badjiri Diakite, an agricultural 
engineer, and Abdoulaye Keita, a technician) were attached to the project for their BSc 
dissertation research. 
 
A short-course on "Gender Analysis in Agriculture" was organized in Tamale, Ghana, on 7 and 8 
September 2017. Fifteen (12 male and 3 female) representatives from IWMI, STEPRI, 
FOSTERING, UDS, and other Africa RISING partners attended.  The same course was organized in 
Bamako, Mali, on 10 and 12 September 2017. Fifteen (12 male and 3 female) representatives 





































4. Project implementation issues 
The IFPRI-recruited Regional M&E Officer based in Mali resigned during the reporting period 
after only six months. The position has been vacant since then. And it was not considered to fill 
it due to the uncertain funding situation. 
 
Funding for the next fiscal year is uncertain. Therefore, the project manager cautioned against 
the recruitment of new graduate students and implementation of new activities, e.g., 
postharvest related sub-activities in Ghana, and requested the consolidation of previous 
activities to have solid data for recommendations and publications. 
 
Poor response from researchers of national and international institutions to complete a 
template for description of proven technologies developed by Africa RISING.  
  
The preparation of the country work plans took very long as partners were not used to the new 
template which requires more details than in the past. This led to delayed partner contracting 


































5. Synergies with other projects 
5.1 Mali 
Africa RISING’s large-scale diffusion of technologies for sorghum and millet 
systems (ARDT_SMS) 
Africa RISING Mali and ARDT_SMS jointly organized farmers’ field visits in Koutiala and Bougouni 
districts of Sikasso Region. In addition ARDT_SMS is using the technology parks established by 
Africa RISING for demonstration of technologies and farmers training with other partners. 
ARDT_SMS is also contributing the build-up of two solar-powered wells at Flola and 
N’Goloniannasso Technology Parks. 
Livestock technology scaling 
Synergies between Africa RISING and USAID Mali Livestock Technology Scaling Program (MLTSP) 
revolve around an integrated package for improved small ruminant production and fodder 
production. Trainings of smallholder farmers in Sikasso Region, Mali, by MLTSP on improved 
small ruminant production used some results from the Africa RISING study on feed-health 
intervention for improved small ruminant production in Ghana. Besides, survey instruments 
being developed for MLTSP to characterize the market potential of fodder species such as 
Bracharia in the project sites are based on the survey instruments developed for feed market 
study in northern Ghana under the Africa RISING project. In brief, some approaches and tools 
developed under the Africa RISING project are being used by the USAID Mali Livestock 
Technology Scaling Program. 
Pathways to agroecological intensification of crop‒livestock farming systems in 
southern Mali 
The two PhD students who are registered at WUR are primarily working in the McKnight-funded 
project entitled “Pathways to agroecological intensification of crop-livestock systems in 
southern Mali”, which is a partnership among WUR, ICRISAT, AMEDD, and IER, and conducted in 
six village of Koutiala District. 
 
Seeds of varieties used in Africa RISING trials were produced through the McKnight-funded Seed 
systems III project. Also, the Africa RISING trials on dual-purpose sorghum are part of the 
McKnight-funded Dual-purpose Sorghum and Cowpea project. 
5.2 Ghana 
Sustainable Agricultural Intensification Research and Learning in Africa (SAIRLA) 
The Sustainable Agricultural Intensification Research and Learning in Africa (SAIRLA) research 
project “Achieving equitable benefits from sustainable agricultural intensification through more 
effective tools and metrics” is funded by the Department for International Development (DFID) 
and operates under the umbrella of Africa RISING West Africa and East and Southern Africa. It 
seeks to generate evidence and design tools to enable governments, investors, and other key 
actors to deliver more effective policies and investments in sustainable agricultural 
intensification (SAI) that strengthen the capacity of poorer farmers, especially women and 
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youth, to access and benefit from SAI in Ghana and Malawi. The project builds upon Africa 
RISING’s infrastructure and makes use of its experience and partnerships with smallholders, 
researchers, extension staff and local government authorities, development partners, ministries, 
national and international research institutions, and other CG centers, to achieve its goals.  
 
The SAIRLA project will identify and analyze existing tools for measuring gender equity in 
sustainable agricultural intensification. The project will also assess the feasibility of employing 
the tools by interviewing stakeholders who have use experience and by analyzing the budgetary 
implications of the tools that were selected for specific research protocols of Africa RISING. This 
effort is building on work that was initiated by Michigan State University, University of Florida, 
USAID, and Africa RISING to holistically evaluate SAI interventions across five domains 
(productivity, economic, environmental, social, and human condition). The SAIRLA project will 
contextualize the use of tools by involving Africa RISING participating communities (two each in 
Ghana and Malawi) in participatory indicator development. Furthermore, the SAIRLA project will 
conduct case studies in each country to analyze the conditions where a more active gender 
transformative approach will be necessary for achieving equity.  
 
SAIRLA activities during the reporting period: 
Review of Gender and Youth Analysis Tools: The team has completed a review of gender and 
youth analysis tools related to SAI in sub-Saharan Africa (SSA) including country specific reviews 
for Ghana and Malawi and summarized results in a report. This report serves as a starting point 
for a manual to be developed in the coming years (as one of the main deliverables of the 
project). Tools were extracted from two sources. The first source was a list of methods for 
estimating gender equity indicators used in the draft SI indicator manual developed by Michigan 
State University and the University of Florida for the USAID-funded Sustainable Intensification 
Innovation Laboratory in collaboration with Africa RISING scientists. The other source was the 
list of gender analysis tools provided by decision makers during the baseline data collection of 
the SAIRLA project. For each tool, their suitability for SAI in general and for the national context 
in particular as well as their features (costs, user-friendliness, etc.) was described. 
 
Decision-makers’ Needs Assessment: For this assessment, semi-structured interviews with 54 
decision makers in Malawi and Ghana were carried out to better understand their experience 
with assessing development projects in general and their experience with gender and youth 
analyses specifically. The results show the complex reality of using gender tools effectively for 
inclusive development. Awareness of tools emerged as relatively high (78–82%) but only a few 
said they had adequate information about the tools (7–8%). Decision makers indicated a need 
for adequate information about available gender and youth analysis tools so that they can make 
informed choices. They also communicated a need for tools that match their resource 
limitations and are not too complex to be used effectively by gender specialists or consultants. 
Despite these challenges, many decision makers had already implemented a gender analysis 
(43%) or benefited from a gender analysis report (44%). The findings suggest that most decision 
makers involved in gender and youth issues do not have sufficient information and capacity to 
effectively utilize analysis tools to address gender and youth issues.  
 
Participatory Indicator Development and Case Studies on Land Access and Gender 
Transformation: For participatory indicator development and case studies on land access 
research preparations were completed and summarized in a progress report. Preparations 
included literature reviews, the development of sampling strategies, field visits to introduce the 
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studies to communities in Ghana and Malawi, and tool development. In Malawi the team 
embarked on a first data collection round for participatory indicator development in July 2017. It 
consisted of nine focus group discussions with stakeholder platforms and farmer groups. 
Interviews with key informants are to follow. In Ghana a similar exercise is planned for 
November 2017 and January 2018. 
Groundnut Outscaling Project 
Africa RISING is collaborating with the ICRISAT-led Groundnut Outscaling Project to determine 
the effect of plant spacing and variety on grain and fodder yields of groundnut. 
5.3 Burkina Faso (non-Africa RISING country) 
Sustainable Intensification Innovation Lab (SIIL) 
The areas of synergy between Africa RISING and SIIL Burkina Faso project in during the reporting 
period included the development of tools to characterize household nutrition. The baseline 
survey instruments developed for characterization of household nutrition for the study on 
nutrition sensitive agriculture options in Ghana and Mali under Africa RISING capitalized on 
survey instruments developed under SIIL Burkina. In addition, the tools developed for the 
characterization of the feed market in northern Ghana under the Africa RISING project were 




























6. Communication and knowledge sharing 
6.1 Communication channels, events, and stories about various 
project activities 
The main communication channels supported during the reporting period were:  
• Wiki internal workspace: http://africa-rising.wikispaces.com/   
• Project updates on the program website: https://africa-rising.net/   
• A Yammer network with internal updates  
• Photos: https://www.flickr.com/photos/africa-rising/  
• Repository: https://cgspace.cgiar.org/handle/10568/16499  
 
The following meetings and events were documented using the project’s communication and 
knowledge management tools/platforms: 
• 11–12 September 2017: Gender in Agricultural Research Training—Bamako, Mali 
• 7–8 September 2017: Gender in Agricultural Research Training—Tamale, Ghana 
• 23 August 2017: Formative design meeting - use of interactive radio to support scaling 
of Africa RISING technologies—Bamako, Mali 
• 13–14 July 2017: AR Phase II M&E tools and data management workshop—Tamale, 
Ghana 
• 17 June 2017: Africa RISING Mali partners meeting—Bougouni, Mali 
• 15 June 2017: Africa RISING Mali partners meeting—Koutiala, Mali 
 
The following stories were published and disseminated to stakeholders concerning different 
project activities and outputs. Click on linked titles to view. 
• Africa RISING guidelines for capturing gender-sensitive stories in agricultural research 
and development (12 October 2017) 
• Africa RISING 2017 gender action plan published (3 August 2017) 
• Reducing high cyclical losses after harvest in northern Ghana (5 July 2017)  
• How Africa RISING interventions are affecting production diversity and dietary quality 
(28 June 2017) 
• Comparing statistical and participatory clustering of smallholder farming systems (19 
June 2017) 
• Aflasafe products tested in Ghana for aflatoxin control in maize and groundnut (5 June 
2017)  
• Lessons from web-based monitoring and data management in Africa RISING (29 May 
2017) 
• Shallow wells cushion smallholders in Mali and Ghana from the effects of climate 










6.2 Interactive radio to scale-up agriculture and nutrition 
technology in Africa RISING Mali 
This pilot activity aimed at promoting awareness, use, and adoption of Africa RISING 
technologies through broadcasting a series of tailor-made radio programs for smallholder 
farmers formally started with the signing of a half-year sub-contract between IITA and Farm 
Radio International (FRI) in mid-June 2017. The activity is being implemented in Bougouni 
District, Southern Mali. 
 
Prior to signing the sub-contract, several meetings and discussions were held between the two 
organizations to agree on the technical aspects of the activities and what was feasible to be 
achieved through this short-term effort that was being used as a pilot case, with the possibility 
of expansion within the wider Africa RISING program depending on the lessons learned, 
successes achieved, and availability of resources in the future. The preliminary discussions 
yielded the following resolutions: 
i. Aiming for adoption may not be feasible with this short-term activity, rather the activity 
should aim at awareness creation about the technologies and where possible use 
thereof. 
ii. The dual-purpose sorghum being validated by ICRISAT under Africa RISING presented 
the best entry point for a technology that could allow for awareness creation from 
different angles considering Africa RISING is a systems research project. 
 
In August, a formative design meeting was held to elaborate these two points and also seek 
opportunities for collaboration with the Africa RISING’s large-scale diffusion of technologies for 
sorghum and millet systems (ARDT_SMS) project which was also promoting some of the dual-
purpose sorghum varieties to be promoted through this activity. The first objective was 
achieved, but the second (on collaboration) it was not possible due to various factors among 
them being the fact that ARDT_SMS were well underway with their activities by the time of this 
meeting and changing plans wasn’t possible.  
 
To date, the following actions have been successfully implemented under this activity and airing 
of the series of radio programs about dual-purpose sorghum varieties have been on air since 20 
October 2017. The series has eight episodes lasting thirty minutes each. 
 
i. Audience research: An audience research was conducted from 10 to 15 September 
2017 to collect appropriate information about the needs, priorities, and preferences of 
the target audience and determine farmers’ information needs. Data collection took 
place in four villages Djèba in Danou commune, Sibirila in Faranguara commune, Flola in 
Faradiélé commune, and Madina in Kouroulamini commune. 
 
A total of 157 people participated in this study, and 58% were women. Eight focus group 
discussions were held in four villages. It was established that there is limited production 
of sorghum nowadays, with about a quarter per ten hectares being devoted to this crop. 
Sorghum cultivation has begun to decline in favor of maize and cotton because cotton 
and sorghum mature in the same period and their harvests must not wait for the risk of 
considerable loss on one side or the other. There were also some specific issues with the 
production of sorghum such as bird attacks on the crops and access to seeds, limiting 
the production. Most participants confirmed that they did not have sufficient 
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information about the dual-purpose sorghum given that most trainings opportunities 
were offered only to a limited number of people. Radio, among others, was cited as 
being a trusted source of information on agriculture.  
 
KAFO KAN radio was the preferred station because of the sound quality and the content 
of the programs which allows them to have a lot of practical information that helps 
them in agriculture, as demonstrated in Figure 1. This being said, even if most women 
were able to access radio, there is an important gap in women being able to control the 
use of radio, as well as mobile phone. This gender gap will need to be taken into 
consideration during the project implementation. 
 
 
Figure 1: Ranking of preferred radio stations among the sampled farmers. 
 
ii. Radio station engagement: A memorandum of understanding was negotiated and 
signed with KAFO KAN radio. In addition, as part of this process, FRI was able to map the 
partner radio station and estimate the number of potential listeners (i.e., people that 
could potentially listen to the radio programs since they are in the coverage zone). A 
refresher training to strengthen the capacity of broadcasters to be involved in airing 
shows for this particular activity at the station was also given on 19 and 20 October 
2017. Given that this partner radio station had previously worked with FRI, the full 
training curriculum that is usually given was not necessary. During that refresher 
training, FRI trainers supported the partner radio station in understanding and using 
FRI’s VOICE quality standards, the use of FRI ICT platforms for the interaction with 
listeners, identifying appropriate interventions on air (doing good interviews), and 






Figure 2: Map of KAFO KAN radio signal coverage in Bougouni—including villages. 
 
Based on this mapping process, FRI estimates that there are 81 000 rural men and 
women in the coverage area. Using data from the radio station and population data 
from http://www.worldpop.org.uk/, we produce maps which show broadcast coverage 
zones for each radio station we work with. Using the below method, data was collected 
to complete the population coverage of the radio stations included in this project: 
• The location of the station transmitter (using GPS) 
• The radio station frequency (mHz) 
• The height of the station transmitter (m) 
• The power of the station transmitter (Watts or Kilowatts) 
• The gain of the station transmitter (dB) 
 
These five variables were fed into GIS mapping software which adheres to FCC 
standards for determining FM radio contours. Population maps obtained from 
http://www.worldpop.org.uk/ were overlaid with the radio contour maps produced by 
this method, and two calculations made in each broadcast zone: (a) total potential 
population—the population in the station’s broadcast coverage zone—and (b) total 
potential rural population—the rural population in the station’s broadcast zone (“rural” 
is defined as less than 400 people/km2). This rural population is then reduced by 
removing the percentage of population that is not working age based on census data. 
 
The map of the station's broadcast coverage zone produced was on Google Earth. The 
green and yellow shading shows the broadcast range (coverage) of each station, with 
the signal getting weaker further from the station. 
 
FRI estimates that based on previous research done in Mali, we can achieve a 40% 
listenership rate in the coverage zone. If 81 000 rural working age men and women are 
in the coverage area, we can estimate that we would have about 32,000 listeners (which 




iii. Radio program design and development: A workshop was also held during the 
reporting period on 4 October 2017 to review findings from the formative research and 
identify key messages for the radio series. Participants at the meeting included: 
promoters of experimental plots, ICRISAT researchers, target populations, the technical 
experts, project partners, and FRI staff.  
 
During the meeting, the focus of the radio series was revised. It was decided by the 
stakeholders that the series should rather focus on sharing information about the 
specific variety of sorghum promoted by Africa RISING through ICRISAT, its nutritional 
advantages (for humans and animals), and gender issues. Table 6 presents the key 
messages to be addressed during the radio series starting 20 October 2017. A complete 
radio series plan has been developed including the level of interaction using ICT, and 
following is a summary. Each new episode will be aired every Friday at 7:30 p.m. and a 
repeat aired on Saturdays at 7:30 a.m. The episodes are 30 minutes long. 
 
Table 6: Topics, content, and key messages to be presented during the radio series. 
Topic Content Key messages Format 
Information on seeds Seed history, climate change, 
qualities of a good seed, the 
three varieties available 
(soubatimi, pèkè, 
tiandougoukoura) 




Information on yield 
and other advantages 
to the specific variety  
Information on the yield of 
the three varieties per 
hectare 





for the production of 
sorghum 
Choosing the site, 







kètiogo gnouma de 
bè sôrôdjidi 
Magazine 
Nutritional value of 
sorghum (human 
nutrition)  
Nutritional value of sorghum 
consumption 
Siga tala kenike 
sènè li ani a douni 
dioyôrôba be 
kènèya sabatili la 
Cooking 
show 
Nutritional value of 
sorghum (animal 
feeding)  
Hash and silage techniques Siga tala kenike 
kala  dioyôrôba be 
baganw ka baloko 
sabatili la. 
Magazine 
Addressing bird attacks 
in the field  
Guarding, field protection 
methods 
An bé domina iko 
bi, foro kônô 





Women and sorghum  Discussion on stereotypes Musow ka yiriwali 
sira dôyé kenike 
sènèye 
Magazine 
Child nutrition and 
sorghum 
Cooking show, discussion on 
child nutrition 







interaction with the 
community 
Summary of the previous key 
messages. Experts will be 
invited to answer the 
questions and concerns from 
the audience. The 
broadcaster will ask: would 
you be ready to produce this 
variety of sorghum for the 
next season?  










Insights and variation from original plans 
Sorghum was a cultivated crop previously, but this is no longer the case. This is because of 
increase in the production of cotton which in turn caused an increase in maize production since 
maize inputs are provided by one of the important cotton companies, CMDT. In fact, because 
sorghum and cotton mature at the same time and require much more attention from farmers, it 
is challenging to cultivate both crops at the same time. The new sorghum variety (dual-purpose 
sorghum) is different and is therefore likely to interest some of the farmers. This being said, 
because this variety is still very new, it was not possible for FRI to focus the radio programs on 
the production or postharvest management of the crop given the limited impact it would have. 
Therefore, the focus is on promoting this variety so farmers can understand its pros and cons 
and how best to produce and use it.  
 
Also, upon farmers’ request, bird attacks to sorghum will be addressed as this is one of the 
major barriers to sorghum production. In short, the objective of the series would now be to 
inform the communities about the benefits of sorghum and more particularly the dual-purpose 
sorghum. Hopefully, this will help the farmer to make informed decisions for the next cropping 
season. This decision was taken in collaboration with the Africa RISING partners based on the 
insights of the audience research.  
 
Challenges  
One of the main challenges is that knowledge partners (researchers) are mostly based in 
Bamako, therefore mobilizing them for the recording of radio programs requires careful 
planning or the use of appropriate ICT to facilitate the process. The second challenge is that 
sorghum seeds are mainly sold at IER and ICRISAT which are both difficult for farmers to access. 
FRI highly recommends that Africa RISING should look into potential solutions to facilitate 
farmers’ access to the promoted seeds to avoid a negative backlash from the promotion of 
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8.1 Appendix 1: Outcomes, outputs and activities of the Africa 
RISING West Africa project phase 2 
  
Outcome 1: Farmers and farming communities in the project area are practicing more 
productive, resilient, and profitable and sustainably intensified crop‒-livestock systems 
linked to markets. 
Output 1.1: Research products for 
more productive, intensive, diverse, 
profitable and resilient crop (cereals, 
legumes, and vegetables); livestock 
(sheep, goats, cattle, poultry and pigs) 
and integrated crop‒livestock farming 
systems are identified and 
disseminated to farmers through 
development partners.  
1Activity 1.1.1: Test and disseminate a combination 
of climate-smart crop varieties and agronomic 
practices to increase and sustain food and feed 
production. 
Activity 1.1.2: Test and disseminate a combination of 
improved breeds, housing, feeding, health, and 
breeding practices to intensify rearing of livestock 
(sheep, goat, pig, and poultry) for meat, egg, and 
milk production. 
Activity 1.1.3: Test and disseminate integrated crop-
livestock-soil and agroforestry systems to increase 
and sustain productivity and reduce risk. 
Output 1.2: Integrated management 
practices and innovations to improve 
and sustain productivity and 
ecosystems services of the soil, land, 
water and vegetation resources are 
developed and disseminated with 
farmers and development partners in 
the intervention communities. 
Activity 1.2.1: Test and disseminate land, soil, and 
integrated land-soil technologies and practices to 
improve and sustain productivity and ecosystems 
services at the farm and landscape/watershed levels. 
Activity 1.2.2: Test and promote water management 
technologies and practices to increase water 
productivity in the small-scale, crop‒livestock 
farming systems under rainfed and irrigated 
conditions. 
Activity 1.2.3: Test and promote integrated soil 
fertility and integrated pest management 
technologies and practices to increase and sustain 
productivity and reduce risk. 
Output 1.3: Labor-saving and gender-
sensitive technologies in target areas 
to reduce drudgery while increasing 
labor efficiency in the production 
cycle delivered. 
Activity 1.3.1: Train local partners on appropriate use 
of drudgery reducing technology delivery. 
Activity 1.3.2: Introduce, test, and adapt existing pre-
harvest small-scale mechanization options to 
farmers and partners in the intervention 
communities. 
Outcome 2: More farmers and farm families are adopting technologies and practices to 
improve nutrition, food and feed safety, postharvest handling, and value addition. 
Output 2.1: Improved technologies, 
innovations, practices, and habits to 
increase production and consumption 
of safe diverse and more nutritious 
food for farm families, especially by 
Activity 2.1.1: Train farm families, especially women, 
to produce and consume diverse and more 
nutritious food. 
Activity 2.1.2: Use nutrition focused activities as an 
entry point for greater involvement of younger 
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women and children developed and 
disseminated in partnership with 
research and development partners. 
women and the youth in the production and 
consumption of diverse and more nutritious foods. 
Output 2.2: Postharvest technologies 
and practices to provide options for 
the food, and feed sectors are tested 
and disseminated to farmers, through 
researchers, extension staff, and 
development partners.  
Activity 2.2.1: Introduce, evaluate, adapt, and 
disseminate existing postharvest technologies and 
practices. 
Activity 2.2.2: Build capacity of farm families to 
reduce postharvest losses. 
Outcome 3: Farmers and other value chain actors have greater and equitable access to 
production assets and markets (input and output) through enabling institutions and 
policies. 
Output 3.1: Enabling policies and 
institutional arrangements to increase 
participation of farm families, 
especially women and youth, in the 
output and input markets and 
decision-making are advocated for 
implementation by national 
governments, policy makers, and 
development partners. 
Activity 3.1.1: Review existing policies and 
institutional arrangements affecting equitable access 
to production assets and markets. 
Activity 3.1.2 Assess the level of inclusiveness of 
women and the youth along crop and livestock value 
chains. 
Activity 3.1.3: Advocate enabling policies and 
institutional arrangements to increase participation 
of farm families, especially women and youth, in the 
output and input markets. 
Output 3.2: Options to expand 
accessibility of production assets and 
increase participation in household 
decision-making by disaggregated 
groups by gender. 
Activity 3.2.1: Identify constraints to, and 
opportunities for increasing women and youth 
access to production assets in the target area. 
Outcome 4: Effective partnerships are built with farmers, local communities, and research 
and development partners in the private and public sectors to ensure delivery and uptake 
at scale of SI, technologies, innovations and practices. 
Output 4.1: Alliances and effective 
partnerships developed between 
farmers, local communities, and 
research and development agents in 
the public and private sectors to 
enable the release, dissemination, 
and adoption of proven technologies 
and practices to scale. 
Activity 4.1.1: Conduct cost‒benefit and gender 
analysis coupled with other socioeconomic analyses 
to identify and quantify adoption constraints and 
opportunities for different farmer contexts. 
Activity 4.1.2: Map and assess relevant stakeholders 
to establish dialogue for the exploration of mutual 
synergies for scaling delivery of validated 
technologies. 
Activity 4.1.3: Leverage/link and integrate 
(engagement and outreach) with existent initiatives 
including government extension systems to support 
and encourage the delivery pathways. 
Output 4.2: Gender-sensitive decision 
support tools to assess technology-
associated risks and opportunities are 
available for use by project partners. 
Activity 4.2.1: Identify and communicate gender-
sensitive decision support tools in the context of 
different farm typologies. 
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Output 4.3: An updated framework 
for monitoring technology adoption 
to be used by the project team and 
scaling partners available and 
accessible. 
Activity 4.3.1: Monitor and report technologies and 
their associated beneficiaries or farmers exposed to 
the innovations using the tools developed by IFPRI. 
Activity 4.3.2: Make these reports available on the 
Africa RISING repositories. 
Output 4.4: Knowledge sharing 
centers (physical structures) and 
learning alliances are developed 
within existing local and regional 
institutions  
Activity 4.4.1: Establish knowledge-sharing and 







8.2 Appendix 2: Africa RISING Funded Graduate Students – West Africa (Update: October 2017) 
S/N Name Sex E-mail Country Degree University Start End Specialization 
1.  Safo Kantanka Goodman M ogooduman@yahoo.com Ghana PhD KNUST 2013 2017 Poultry nutrition 
2.  Abdul Nurudeen M abdulrahmannurudeen@yahoo.com Ghana PhD KNUST 2013 2017 Soil science 
3.  Solomon Konlan M kspigansoa@yahoo.com Ghana PhD UDS 2013 2017 Ruminant nutrition 
4.  Daniel Agbetiameh M d.agbetiameh@cgiar.org Ghana PhD KNUST 2013 2017 Pathology 
5.  Mary Ollenburger F M.Ollenburger@wur.nl Mali PhD WUR 2012 2017 Farming systems 
6.  Thibault de Moor M  Ghana MSc WUR 2015 2017 Mechanization 
7.  Mirja Michalscheck F Mirja.michalsckeck@wur.nl Ghana PhD WUR 2015 2018 Farming systems 
8.  Arouna Dissa M  Mali PhD WUR 2017   
9.  Eva Huet F  Mali PhD WUR 2017   
KNUST: Kwame Nkrumah University of Science and Technology, Kumasi, Ghana; UDS: University for Development Studies, Tamale, Ghana; WUR: Wageningen University, 
The Netherlands 
 
 
